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Abstract: The distinction between neuropathic and non-neuropathic pain reflects partially distinct 
mechanisms and patterns of treatment response. It was therefore hypothesized that patients with 
neuropathic and non-neuropathic pain have different profiles of symptoms and signs. To test this 
hypothesis, pain intensity, unpleasantness, quality, and spatial characteristics were examined in 618 
patients with 1 of 3 peripheral neuropathic pain conditions (painful diabetic peripheral neuropathy, 
painful idiopathic sensory polyneuropathy, or postherpetic neuralgia), osteoarthritis pain, or low 
back pain. These assessments were conducted before treatment had begun in clinical trials of 
Hdocaine patch 5% administered alone or with stable dosages of other analgesics. Patients with 
osteoarthritis pain and low back pain did not differ in their profile of pain quality and spatial 
characteristics and were combined to form a group of patients with non-neuropathic pain. In 
univariate analyses, patients with peripheral neuropathic pain reported significantly more intense 
hot, cold, sensitive, itchy, and surface pain and significantly less intense dull and deep pain than 
patients with non-neuropathic pain. In a multivariate analysis, the overall pattern of pain quality and 
spatial characteristics differed significantly between patients with neuropathic and non-neuropathic 
pain. In addition, specific pain quality and spatial characteristics improved the discrimination of 
patients with neuropathic and non-neuropathic pain in a logistic regression model that adjusted for 
demographic covariates and overall pain intensity and unpleasantness. 

Perspective: The results indicate that the distinction between neuropathic and non-neuropathic 
pain is reflected in different profiles of pain quality and spatial characteristics and suggest that the 
assessment of patterns of pain symptoms might contribute to the identification of distinct pathophys- 
iologic mechanisms and the development of mechanism-based treatment approaches. 
© 2007 by the American Pain Society 
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Beginning with the publication of an influential ed- 
itorial in 1998, 47 there has been a great deal of 
attention devoted to implementing a mechanism- 
based approach for diagnosing, classifying, and treating 
painful conditions. Rather than diagnosing pain on the 
basis of clinical disease — for example, diabetic peripheral 
neuropathy or osteoarthritis — the major goal of such an 
approach would be to identify the specific pathophysio- 
logic mechanisms of an individual patient's pain and to 
then target treatment to these specific pain mecha- 
nisms. 28 ' 46,49 One important implication of the mecha- 
nism-based approach is that patterns of symptoms and 
signs, which differ greatly among patients, might con- 
tribute to the identification of pain mechanisms. 7,17 - 20 ' 40 
Although support for the potential of a mechanism- 
based approach is provided by a considerable body of 
research, with few exceptions it is not possible at present 
to identify mechanisms of clinical pain in either the re- 
search or the clinical setting. 34 * 36 Nevertheless, there is 
widespread agreement that the distinction between 
neuropathic and non-neuropathic pain reflects at least 
partially distinct mechanisms, which are reflected in 
somewhat different patterns of treatment efficacy. It 
can therefore be hypothesized that patients with neuro- 
pathic and non-neuropathic pain have different profiles 
of symptoms and signs. 

Surprisingly few studies, however, have had a primary 
objective of characterizing differences in symptoms and 
signs between patients with neuropathic and non-neu- 
ropathic pain. Despite its neglect of some common symp- 
toms of neuropathic pain, the McGill Pain Question- 
naire 33 has been used to discriminate various types of 
neuropathic pain from non-neuropathic pain. 14 - 32 * 45 
More recently, several measures have been developed to 
assist in diagnosing neuropathic pain, and various pain 
symptoms— including burning, cold, electric shock-like, 
shooting, and stimulus-evoked pain— have been found 
to be more common in patients with neuropathic pain 
than in those with non-neuropathic pain 4 ' 10 * 11 ' 12 ' 30 Only 
2 measures, however, have been developed specifically 
for evaluating the symptoms of patients with neuro- 
pathic pain. 13 - 20 Although the symptoms included in 
these measures overlap with those included in the mea- 
sures designed for diagnosing neuropathic pain, these 2 
measures were designed to characterize the most impor- 
tant symptoms of neuropathic pain rather than to assess 
the subset of symptoms that are most diagnostically dis- 
criminating. 

The primary objective of the present study was to de- 
termine whether there are differences in pain quality 
between patients with peripheral neuropathic pain and 
those with non-neuropathic inflammatory and musculo- 
skeletal pain. We used the Neuropathic Pain Scale 
(NPS), 20 which includes ratings of 6 specific pain qualities 
(sharp, hot, dull, cold, sensitive, and itchy) and 2 ratings 
of spatial characteristics (specifically, deep and surface 
pain). The NPS also includes ratings of overall pain inten- 
sity and pain unpleasantness, which are not only critically 
important in the overall experience of pain, 37 but are 
also significantly associated with ratings of specific neu- 



ropathic pain symptoms. s To adequately characterize 
group differences in pain quality and spatial characteris- 
tics, it is therefore necessary to control for overall pain 
intensity and unpleasantness, and the NPS makes this 
possible with administration of a single measure. 

Materials and Methods 

Study Participants and Procedures 

All data examined in the present report were collected 
at baseline visits before treatment had begun in clinical 
trials of lidocaine patch 5-% 6,15,18,2 1.23.24.44 Ana | yses Q f 

changes with lidocaine patch 5% treatment in several of 
these studies for NPS items and scales and of the relation- 
ships between NPS items and physical and emotional 
functioning have been reported previously. 2 * 19 ' 22,26,27 
All participants provided informed consent before any 
study procedures were initiated. The protocols con- 
formed to the 1975 Declaration of Helsinki and were 
approved by the following institutional review boards: 
Biomedical Research Alliance of New York Institutional 
Review Board (Great Neck, NY), Hackensack University 
Medical Center Institutional Review Board (Hackensack, 
NJ), IntegReview Ethical Review Board (Austin, TX), Le- 
high Valley Hospital Institutional Review Board (Allen- 
town, PA), VA Hospital Human Subjects Committee 
(Madison, Wl), and Western Institutional Review Board 
(Seattle, WA). 

To participate in the trials, patients had to have an 
average daily pain intensity that was either >4 or >4 
(depending on the trial) on a 0-10 numerical rating scale 
and remain on a stable analgesic regimen for at least 1 
week before study entry. Exclusion criteria for all trials 
included: a positive pregnancy test, the presence of an- 
other chronic pain condition that might interfere with 
assessment of pain relief, open skin lesions in the area(s) 
where patches were to be applied, known hypersensitiv- 
ity to lidocaine or amide anesthetics, current treatment 
with class I antiarrhythmic agents, history of excessive 
alcohol use or illicit drug use, and history of suicide at- 
tempt or current suicide intent or plan. Several of the 
trials had additional exclusion criteria, for example, seek- 
ing or receiving Worker's Compensation or Social Secu- 
rity benefits or evidence of secondary gain for pain 44 and 
history of more than 1 back surgery or back surgery 
within 3 months of study entry. 23 

Participants were 618 patients with peripheral neuro- 
pathic pain, low back pain, or osteoarthritis pain. Base- 
line NPS data were available for 135 patients with either 
painful diabetic peripheral neuropathy, 6 * 44 painful idio- 
pathic sensory polyneuropathy, 24 or postherpetic neural- 
gia 44 (in prior analyses, 133 of these patients who had 
treatment outcome data available were combined to 
form a group of patients with peripheral neuropathic 
pain 26 ). This group of patients was compared with a sub- 
set of 37 patients with the same 3 conditions from a trial 
of peripheral neuropathic pain 18 for age using a t test, 
for sex and race using chi-square tests, and for the inter- 
action of group with the 8 baseline NPS pain quality and 
spatial items controlling for age, sex, race, and overall 
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Table i. Group Differences in Neuropathic Pain Scale (NPS) Item Scores 





Low Back Pain 


OSTEOARTHRmC PAIN 


Neuropathic Pain 


LBP vs OA 


LBP vs NP, 


OA vs NP, 


NPS Item 


(LBP), Mean (SD) 


(OA), Mean (SD) 


(NP), Mean (SD) 


Difference (SD) 


Difference (SD) 


Difference (SD) 


Sharp 


5.77 (2.99) 


6.21 (2.76) 


6.33 (2.74) 


.44(2.90) 


-.56* (2.89) 


.12(2.75) 


Hot 


3.66 (3.01) 


3.84 (2.79) 


5.41 (3.06) 


-.18(2.93) 


-1.75*** (3.03) 


1.57*** (2.93) 


Dull 


5.19(2.79) 


5.01 (2.62) 


4.61 (2.82) 


.18(2.73) 


.58* (2.80) 


-.40 (2.72) 


Cold 


1.10(2.11) 


1.44 (2.26) 


3.94(3.58) 


-.34 (2.17) 


-2.83*** (2.76) 


2.50*** (3.00) 


Sensitive 


2.24 (2.78) 


2.52 (2.87) 


4.97 (3.48) 


-.28 (2.82) 


-2.73*** (3.07) 


2.45***(3.20) 


Itchy 


1.26(2.24) 


1.35(2.09) 


2.51 (3.09) 


-.09 (2.18) 


-1.25*** (2.60) 


1.16*** (2.65) 


Deep 


7.58(1.72) 


7.46(1.99) 


6.94 (2.38) 


.12(1.83) 


.64** (2.00) 


-.52* (2.20) 


Surface 


4.21 (2.77) 


4.39 (2.74) 


6.11 (2.57) 


-.18(2.76) 


-1.90*** (2.70) 


1.72*** (2.66) 


Intense 


6.96(1.66) 


6.83 (2.00) 


7.13(1.75) 


.12(1.80) 


-.18(1.70) 


.30(1.88) 


Unpleasant 


7.42(1.78) 


6.65(1.95) 


7.45(1.89) 


.77*** (1.85) 


-.03(1.82) 


.81*** (1.92) 



*P < .05, for 2-tailed t tests of differences in means for patients with low back pain, osteoarthritis pain, and neuropathic pain. 
**P < .01, for 2-tailed r tests of differences in means for patients with low back pain, osteoarthritis pain, and neuropathic pain. 
< .001, for 2-tailed f tests of differences in means for patients with low back pain, osteoarthritis pain, and neuropathic pain. 



pain intensity and unpleasantness using multivariate 
analysis of covariance (MANCOVA). There were no sig- 
nificant differences, and these 2 groups were therefore 
combined to form a sample of 172 patients with periph- 
eral neuropathic pain. 

Baseline NPS data were available for 178 patients with 
acute/subacute, short-term chronic, or long-term chronic 
low back pain 23 - 44 (in prior analyses, 175 of these pa- 
tients who had treatment outcome data available were 
combined to form a group of patients with low back 
pain 26 ). This group of patients was compared with 101 
patients with low back pain enrolled in an unpublished 
trial for age using a t test, for sex and race using chi- 
square tests, and for the interaction of group with the 8 
baseline NPS pain quality and spatial items controlling 
for age, sex, race, and overall pain intensity and unpleas- 
antness using MANCOVA. The only significant difference 
was for race, and these 2 groups were therefore com- 
bined to form a sample of 279 patients with low back 
pain. 

Finally, baseline NPS data were available for 167 pa- 
tients with osteoarthritis pain from add-on 15 and mono- 
therapy 21 trials (in prior analyses, 162 of these patients 
who had treatment outcome data available were com- 
bined to form a group of patients with osteoarthritis 
pain 26 ). 

Statistical Analysis 

No attempt had been made in the trials that enrolled 
patients with low back pain to distinguish neuropathic 
from non-neuropathic low back pain. However, because 
patients with neuropathic low back pain probably account 
for no more than 10%-20% of patients with low back 
pain, 3,8 - 29 we first determined whether the sample of pa- 
tients with low back pain — which may have included some 
patients with neuropathic low back pain — could be com- 
bined with the patients with the inflammatory pain of os- 
teoarthritis. The only significant difference between the 
patients with osteoarthritis pain and low back pain for the 
10 NPS items when t tests were performed was that pa- 
tients with low back pain rated pain unpleasantness more 



highly than patients with osteoarthritis pain (Table 1). In 
addition, to determine whether the patients with osteo- 
arthritis pain and low back pain significantly differed in 
their profile of responses across the 8 NPS pain quality 
and spatial items (Fig 1), we performed a MANCOVA 
with these 8 NPS items as dependent variables, diagnos- 
tic group as the independent variable, and age, sex, race, 
and overall pain intensity and unpleasantness as covari- 
ates. The interaction between diagnostic group and NPS 
items was not significant (F = .85; P = .54), and the os- 
teoarthritis and low back pain groups were therefore 
combined to form a sample of patients with non-neuro- 
pathic pain that was examined in all subsequent analy- 
ses. 

To determine whether the patients with neuropathic 
pain differed from the combined sample of patients with 
non-neuropathic pain in their responses to the 10 NPS 
items and in their profile of responses across the 8 NPS 
pain quality and spatial items, we performed t tests and 
a MANCOVA with the pain quality and spatial items as 
dependent variables, diagnostic group as the indepen- 
dent variable, and age, sex, race, and pain intensity and 
unpleasantness as covariates. 

To determine whether pain quality and spatial charac- 
teristics contribute to discriminating whether patients 
have neuropathic vs non-neuropathic pain, we per- 
formed a multiple logistic regression analysis in which 
neuropathic vs non-neuropathic pain was the criterion 
variable, and the independent effects of the 8 NPS pain 
quality and spatial items were evaluated after adjusting 
forage, sex, race, and pain intensity and unpleasantness. 

Finally, we determined for each patient which of the 6 
NPS pain quality items had been rated highest or tied for 
highest in intensity. The percentages of patients with 
neuropathic and non-neuropathic pain who rated each 
item as their highest were then calculated to determine 
whether the groups differed with respect to which pain 
quality items were experienced as the most intense and 
were compared using chi-squared tests. All statistical 
analyses were performed using SAS/STAT software ver- 
sion 8.2. 41 




Results 

Patients with neuropathic pain were older (t [376] = 
3.1; P < .001), less likely to be women (x 2 [1] = 7.0; P < 
.01), and more likely to be Caucasian or African-Ameri- 
can vs other (x 2 [1] = 10.4; P < .01) than patients with 
non-neuropathic pain (Table 2). Patients with neuro- 
pathic and non-neuropathic pain did not differ signifi- 
cantly in pain intensity and unpleasantness or the pain 
quality sharp but did differ significantly for the pain 
qualities hot, dull, cold, sensitive, and itchy, and for both 
deep and surface pain (Table 3 and Fig 2). Because pain 
intensity and unpleasantness are critically important in 
the overall experience of pain 37 and significantly associ- 
ated with ratings of specific neuropathic pain symp- 
toms, 5 all subsequent analyses were adjusted for both of 
these NPS items to identify the unique effects of pain 
quality and spatial characteristics. 

In the MANCOVA conducted to compare patients with 
neuropathic and non-neuropathic pain, the interaction 



Table 2. Demographic Characteristics of 
Patients With Neuropathic and Non- 
neuropathic Pain 





Patients With 


Patients With 




Neuropathic 


Non-neuropathic Pain 




Pain(N = 172) 


(N = 446) 


Mean age (yrs [SD])** 


6.1 (12.2) 


56.5(14.8) 


Female (n [%])* 


90 (52.3%) 


285 (63.9%) 


Race/ethnicity (n [%])* 






Caucasian 


149 (86.6%) 


375(84.1%) 


African-American 


21 (12.2%) 


38 (8.5%) 


Latino, Asian, or other 


2(1.2%) 


33 (7.4)% 



*P < .01, for 2-tailed f tests of differences between patients with neuropathic 
and non-neuropathic pain. 

**P < .001, for 2-tailed r tests of differences between patients with 
neuropathic and n on- neuropathic pain. 



between diagnostic group and NPS items indicated that 
patients with neuropathic pain differed from those with 
non-neuropathic pain in their profile of responses across 
the 8 NPS pain quality and spatial items, adjusting for 
age, sex, race, and pain intensity and unpleasantness (F = 
36.33; P< .0001). 

As can be seen from the results of the multiple logistic 
regression analysis presented in Table 4, the NPS items 
hot, dull, cold, sensitive, deep, and surface made inde- 
pendent contributions to whether patients had neuro- 
pathic vs non-neuropathic pain, after adjusting for age, 
sex, race, and pain intensity and unpleasantness. Fig 3 



Table 3. Group Differences in Neuropathic 
Pain Scale Item Scores in Patients With 
Neuropathic and Non-neuropathic Pain 

Patients With Patients With 

Neuropathic Pain Non-neuropathic 
(N = 172) Pain (N = 446) 





Mean 


SD 


Mean 


SD 


Intense 


7.13 


1.75 


6.91 


1.80 


Unpleasant 


7.45 


1.89 


7.13 


1.88 


Sharp 


6.33 


2.74 


5.94 


2.91 


Hot*** 


5.41 


3.06 


3.73 


2.93 


Dull* 


4.61 


2.82 


5.13 


2.73 


Cold*** 


3.94 


3.58 


1.22 


2.17 


Sensitive*** 


4.97 


3.48 


2.34 


2.82 


Itchy*** 


2.51 


3.09 


1.29 


2.18 


Deep** 


6.94 


2.38 


7.53 


1.83 


Surface*** 


6.11 


2.57 


4.28 


2.76 



*P < .05, for 2-tailed t tests of differences between patients with neuropathic 
and non-neuropathic pain. 

**P < .01 , for 2-tailed t tests of differences between patients with 
neuropathic and non-neuropathic pain. 

< .001 , for 2-tailed f tests of differences between patients with 
neuropathic and non-neuropathic pain. 




Neuropathic Pain Scale Items 



Figure 2. Mean scores for Neuropathic Pain Scale pain quality and spatial items for patients with neuropathic and non-neuropathic 
pain. 



shows that the initial model with the demographic co- 
variates and pain intensity and unpleasantness has bal- 
anced sensitivity and specificity of approximately .6, 
whereas Fig 4 shows that when the pain quality and 
spatial items are added, the discrimination of the model 
improves considerably, with balanced sensitivity and 
specificity of approximately .8. The c statistics presented 
in Figs 3 and 4 show that the model that includes pain 
quality and spatial characteristics provides superior dis- 
crimination between patients with neuropathic and 
non-neuropathic pain (c = .5 indicates no ability to dis- 
criminate and c - 1.0 indicates perfect discrimination), 
and the area under the receiver operating characteristic 
curves of the 2 models differs significantly (x 2 = 70.2; P < 
.0001). 16 

Table 5 presents the percentages of patients with neu- 
ropathic pain and non-neuropathic pain who rated each 
of the NPS pain quality items as highest (or tied for high- 
est) in intensity. Patients with either neuropathic or non- 
neuropathic pain were most likely to rate sharp pain as 
their most intense pain. After sharp pain, however, hot 
and sensitive pain were the pain qualities rated most 
intense by patients with neuropathic pain, whereas dull 
pain was the pain quality rated most intense by patients 
with non-neuropathic pain. 

Discussion 

The results of this study demonstrated that specific 
pain symptoms differ between patients with peripheral 
neuropathic pain and those with non-neuropathic in- 
flammatory and musculoskeletal pain. Specifically, pa- 
tients with neuropathic pain reported significantly more 
intense hot, cold, sensitive, itchy, and surface pain and 
significantly less intense dull and deep pain than patients 
with non-neuropathic pain in univariate analyses, and 
the overall profile of pain quality and spatial character- 



Table 4. Logistic Regression Models for 



Variable 


B 


SE 


P 


Odds 
Ratio* 


Initial model 










Age 


.02 


.01 


.004 


1.02 


Sex 


-.30 


.10 


.002 


.55 


Race (Caucasian vs African- 


.47 


.27 


.085 


6.61 


American) 










Race (Latino/Other vs African- 


-1.42 


.50 


.004 


.09 


American) 










Pain intensity 


.01 


.06 


.853 


1.01 


Pain unpleasantness 


.11 


.06 


.071 


1.12 


Measures of pain quality and spatial 










characteristics added to the 










model 










Age 


.03 


.01 


.003 


1.03 


Sex 


-.21 


.12 


.076 


.66 


Race (Caucasian vs African- 


.74 


.33 


.023 


1.13 


American) 










Race (Latino/other vs African- 


-1.36 


.58 


.020 


.14 


American) 










Pain intensity 


.03 


.10 


.792 


1.03 


Pain unpleasantness 


.13 


.09 


.126 


1.14 


Sharp 


-.05 


.05 


.324 


.95 


Hot 


.12 


.04 


.008 


1.13 


Dull 


-.22 


.05 


<.0001 


• .81 


Cold 


.32 


.05 


<.0001 


1.38 


Sensitive 


.18 


.04 


<.0001 


1.19 


Itchy 


-.01 


.05 


.857 


.99 


Deep 


-.35 


.08 


<.0001 


.71 


Surface 


.13 


.05 


.017 


1.14 



*Odds ratios are adjusted for other terms included in the model, and odds 
ratios for continuous variables reflect the multiplicative increase in odds for 
neuropathic pain vs non-neuropathic pain for every 1 -point change in the 
variable. 
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Figure 3. Receiver operating characteristic plot for neuropathic vs non-neuropathic pain logistic regression model with pain 
intensity and unpleasantness included in the model. 



istics differed significantly between these 2 groups of 
patients controlling for pain intensity and unpleasant- 
ness. Moreover, the addition of these specific symptoms 
(except for itchy) improved the discrimination of patients 
with neuropathic pain from those with non-neuropathic 
pain in a logistic regression analysis that adjusted for 



demographic covariates as well as overall pain intensity 
and unpleasantness. 

Before considering the implications of these results, 
important limitations of this study must be acknowl- 
edged. First, the NPS does not include some symptoms 
experienced by patients with neuropathic pain (eg, par- 



ROC Curve; 
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Figure 4. Receiver operating characteristic plot for neuropathic vs non-neuropathic pain logistic regression model with pain quality 
and spatial characteristics added to the model with pain intensity and unpleasantness. 
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Table 5. Percentages of Patients Who Rated 
Each Pain Quality Highest in Intensity* 





Patients With 


Patients With 






Neuropathic 


Non-neuropathic 






Pain(N = 772; 


Pain (N = 446) 


ChhSquare 


Sharp 


45.9 


58.1 


7.38* 


Hot 


32.6 


15.7 


21.75** 


Dull 


15.7 


40.8 


34.97** 


Cold 


23.8 


2.0 


79.47** 


Sensitive 


32.6 


9.6 


48.46** 


Itchy 


8.1 


2.2 


11.57** 



NOTE. Ties for highest rating were counted twice in calculating percentages; 
patients were not included in these analyses if they had baseline scores of 0 
on all 6 of these items. 

*P < .01 , for 2-tailed t tests of differences between patients with neuropathic 
and non-neuropathic pain. 

**P < .001, for 2-tailed t tests of differences between patients with 
neuropathic and non-neuropathic pain. 



esthesias such as numbness and tingling). Moreover, be- 
cause this measure was initially developed to character- 
ize the symptoms of neuropathic pain, other symptoms 
common in patients with non-neuropathic pain are not 
included. Symptoms not captured by the NPS might be 
important in further characterizing the differences be- 
tween patients with neuropathic and non-neuropathic 
pain, and future research should use measures that more 
comprehensively assess the pain qualities experienced by 
both types of patients. In addition, because the NPS is a 
questionnaire, it does not assess allodynia (ie, pain in 
response to a normally innocuous stimulus) and hyperal- 
gesia (ie, increased pain in response to a painful stimu- 
lus), 2 types of stimulus-evoked pain widely considered 
to be very important signs of neuropathic pain condi- 
tions. 7 Any attempt to identify pain mechanisms will 
need to carefully assess stimulus-evoked pain signs in 
combination with pain symptoms. It is important to note, 
however, that patient reports of stimulus-evoked pain 
are associated with physical examination findings, 13 
which suggests that the NPS items "sensitive" and "sur- 
face" may reflect, at least in part, stimulus-evoked pain. 
Finally, the data we examined were drawn from patients 
enrolled in a series of clinical trials of lidocaine patch 5%. 
Our results therefore might not be representative of pa- 
tients in clinical practice or of individuals with the pain 
conditions we examined who are not seeking medical 
care and should not be generalized to those groups with- 
out further study. 

Several important strengths of our study should be em- 
phasized. The sample we examined was large, and all 
patients were carefully assessed and diagnosed with pe- 
ripheral neuropathic pain, osteoarthritis, and low back 
pain to ensure their eligibility for enrollment in phase II 
and IV clinical trials of these conditions. In addition, it can 
be assumed that these patients were motivated to com- 
plete the NPS in a careful and thoughtful manner, be- 
cause they had volunteered to participate in a clinical 
trial. Finally, because of the inclusion criteria used in the 
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clinical trials, all patients had pain that was clinically 
meaningful in intensity. 1,35,42 

There are several important implications of our re- 
sults. None of the specific aspects of pain quality and 
spatial characteristics we examined were pathogno- 
monic for neuropathic vs non-neuropathic pain and all 
were reported by at least some patients with each of 
these types of pain as their most intense pain. Interest- 
ingly, sharp pain, which has been considered charac- 
teristic of neuropathic pain, was most likely to be rated 
by both groups of patients as their most intense pain 
and was also the sole symptom that provided no dis- 
crimination between the groups in either the univari- 
ate or the multivariate analyses. Our results demon- 
strated, however, that several aspects of pain quality 
and spatial characteristics do differ significantly be- 
tween patients with neuropathic and non-neuropathic 
pain. For example, we found that patients with neuro- 
pathic pain were twice as likely as those with non- 
neuropathic pain to rate hot pain as their most intense 
pain, which is consistent with the recent observation 
that the presence of burning pain should alert clini- 
cians to the possibility of a neuropathic pain condi- 
tion. 31 Furthermore, patients with neuropathic pain 
were less than half as likely as those with non-neuro- 
pathic pain to rate dull pain as their most intense pain, 
although the average intensity of dull pain in each of 
these types of patients did not differ greatly. 

These data suggest that methods must be developed 
for characterizing the relative predominance or "pro- 
file" of different symptoms and signs to adequately char- 
acterize a patient's pain, assist in its diagnosis, and pro- 
vide guides to underlying mechanisms and treatment 
targets. We have assumed, however, that the diagnoses 
of the patients studied reflect distinct mechanisms of 
neuropathic vs non-neuropathic pain. It has been argued 
that this assumption can be challenged, particularly with 
respect to peripheral neuropathic pain and chronic in- 
flammatory pain, because lesions in somatosensory path- 
ways can cause inflammation and inflammatory pro- 
cesses can cause neural damage. 9 Any such overlap of 
neuropathic and inflammatory mechanisms in patients 
with peripheral neuropathic pain and those with inflam- 
matory conditions such as osteoarthritis would limit the 
ability of the NPS and similar measures to distinguish 
between patients and to identify their underlying mech- 
anisms. 

Our objective was to contribute to providing an empirical 
basis for identifying neuropathic pain mechanisms by char- 
acterizing specific pain symptoms reported by patients 
with neuropathic pain and comparing these to symptoms 
reported by patients with non-neuropathic inflammatory 
and musculoskeletal pain. Our results suggest that it might 
be possible to use self-report measures such as the NPS 20 
and similar measures 11 ' 13,30 in the first stage of epidemio- 
logic studies to identify patients with an increased risk of 
having a neuropathic pain condition. Before beginning 
such studies, it will be necessary to establish the sensitivity 
and specificity of these measures when used in community- 
based samples of individuals with chronic pain. To make a 
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definitive diagnosis of neuropathic pain, however, a sec- 
ond assessment stage would be required that included a 
physical examination and other measures necessary for a 
differential diagnosis. 38 

A mechanism-based approach to the treatment of neu- 
ropathic and non-neuropathic pain will require: 1) 
knowledge of the pathophysiologic mechanisms of hu- 
man clinical pain conditions; 2) medications with known 
analgesic mechanisms of action that target these pain 
mechanisms; and 3) reliable and valid methods for iden- 
tifying these mechanisms in individual patients. Al- 
though progress has been made in accomplishing the 
first of these goals, 46 ' 49 the results of recent research 
suggest that targeting drug action to neuropathic pain 



mechanisms will be challenging without increased 
knowledge of both pain and drug mechanisms. 25 - 39 - 43 It 
has been even more difficult, however, to identify the 
mechanisms that account for an individual patient's 
pain. 28 - 34 - 48 Just as the diagnosis of neuropathic pain 
cannot be made by evaluating only symptoms, identifi- 
cation of the mechanisms of pain will require additional 
procedures, including assessment of stimulus-evoked 
pain, sensory testing, pharmacologic challenges, and 
punch skin biopsy. Our results indicate that a compre- 
hensive assessment of pain symptoms, which adjusts for 
overall pain intensity and unpleasantness, is likely to be 
an important component of the identification of pain 
mechanisms. 
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